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VERTICAL SEALER FOR FORMING
TRANSVERSE SEALS IN MULTIPLE PLY
WEB

PRIORITY CLAIM

This application 1s a division of U.S. patent application Ser.
No. 11/668,203, filed Jan. 29, 2007, now U.S. Pat. No. 7,954,

307, the benefit of that filing date 1s claimed, together with the
benelit of the filing date of U.S. Provisional Patent Applica-
tion Ser. No. 60/763,940, filed Jan. 31, 2006.

FIELD OF THE INVENTION

This mvention relates to pouch forming, pouch filling and
pouch sealing. More particularly, this mmvention relates to
apparatus and methods for performing these operations for a

wide range of pouch sizes in an adjustable pouch machine.

BACKGROUND OF THE INVENTION

In the past, pouches have been formed, filled and sealed in
a variety of ways. Some prior devices operated on an inter-
mittent basis, which 1s not generally conducive to efficiency
where pouches must be formed, filled and sealed at higher
rates than intermittent motion machines can efiectively pro-
duce.

In one prior continuous operation, such as illustrated in
U.S. Pat. No. 3,821,873, expressly incorporated herein by
reference as 1f fully set out herein, pouches are formed by
folding a pouch web lengthwise, creating transverse seals
across the folded web to form a series of pouches 1n a pouch
train by running the folded web around a horizontally dis-
posed wheel where spaced heated sealing lands seal the web
together, transporting the web train around a filler wheel,
filling pouches as the train 1s moved around the filler, sealing
the open pouch tops, then cutting pouches from the train at
pouch edges defined by the cut lines along the transverse seal
areas. Such pouch forming, filling and sealing equipment 1s
very ellicient and operates at relatively high speeds compared
to an intermittent pouch operation.

While such equipment works well for pouches of a given
pitch or width, use ol the same equipment to form, fill and seal
pouches of significantly different widths requires a signifi-
cant number of major change parts. For example, the entire
web sealer wheel and entire filler wheel structure must typi-
cally be changed out.

See, for example, the pouch machine disclosed in U.S. Pat.
No. 5,502,951, which 1s expressly incorporated herein by
reference. That machine handles a degree of pouch width
variations by use of coordinated sealer wheel and filler wheel
change parts, whose drives are mechanically linked 1n coop-
eration. The number of pouch stations on the sealer must be
associated 1n whole number relation to those on the filler
wheel about which the pouch train 1s engaged on vacuum
lands.

In this application, the phrase “pouch width™ 1s used to
refer to that distance from one vertical pouch edge to the
opposite vertical edge of the same pouch when the pouches
are oriented with their mouths above their folded bottom and
the edges extend between the mouths and the bottom on both
sides of the pouch. The “width” 1s typically extended 1n the
same direction the pouches move through the pouch forming
sealers and pouch fillers.

The term “pitch” generally refers to the distance from one
point of a pouch to the identical point on an 1immediately
preceding or succeeding pouch. Thus, pouch “pitch” might
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be, for example, that distance from a leading edge of one
pouch to the same leading edge of an immediately following
pouch, however 1t 1s transported.

The phrase “pitch line” 1s used to 1dentity the line or path
that pouches follow through the process.

As used herein, the terms “wheel” and “filler wheel” refer
to any wheel-like or annular structure operable as described
herein and including but not limited to a solid, circular disk, or
annulus or ring, or other shaped configuration or structure
capable of carrying the gripper units or pouch supporting
lands as described herein about or through a curved or circular
pouch pitch line or path for filling, and through a variety of
stages or sectors as described herein.

In other prior U.S. Pat. Nos. 6,657,165 and 6,917,014, a
horizontally oriented sealer wheel 1s provided with heated
sealing lands which have slight radial adjustments to permit
some adjustment between the parallel transverse seals, butthe
adjustment provided 1s mnsuflicient to provide the extent of
pouch width size adjustment now desired 1n the industry, such
as for pouches ranging from about 2.5 inches to about 3.5
inches 1n major width. Major change parts are required and
the changeover procedures are time consuming, but neces-
sary for a pouch operation with the capacity to handle a wide
range of pouch widths.

It 1s now desired in the industry to have equipment capable
of continuously forming, filling and sealing pouches having
widths varying in different pouch runs from about 2.5 inches
width (seal-to-seal) to about 5.5 inches width, and at high
speeds up to about 500 pouches per minute on the sealer
wheel. And at the filler wheel, depending on the pitch or
number of stations around the circumierence of a given filler
wheel, throughput speeds of up to 3750 inches per minute (at
the pouch path) are desired. While prior apparatus has pro-
vided some degree of adjustability, for slighter pouch width
variations than noted above, there 1s no known equipment
capable of handling pouches at high speed and 1n the now
desired width range without sigmificant changeover parts,
time and cost.

In another aspect of such pouch operations, consideration
must be given to the handling of the pouch web on the sealer
wheel.

In the typical prior operation, the folded web 1s disposed
horizontally around a horizontally disposed sealer wheel on a
vertical axis and having a plurality of spaced heated sealing
lands against which the web 1s tensioned. Such wheels and
lands are constructed so that traverse seals are created across
the web plies from the bottom web fold line to the open top
edges of the plies. Such sealer wheels work well 1in continu-
ous operation but accommodation must be made for opera-
tional or “cycle stops” where the process and the web must be
stopped momentarily, or for an extensive time. Heat from the
lands transfers into the stopped web at the seals and the seal
propagation in the web at the seals can unduly widen the seals
or the excessive heat transier due to extended dwell time can
even burn through the web, breaking the web on the wheel or
otherwise rendering pouches on the wheel unusable on sys-
tem start. In the past, such sealers have sometimes been
referred to as “vertical sealers”, but this refers to the orienta-
tion of the seal in the pouch web sides when the folded web 1s
vertically oriented, and not to the onientation of the sealer
wheel 1tself, which 1s typically horizontal, rotating about a
vertical axis.

It 1s thus desirable to provide a continuous web sealer
where, nevertheless, undue heat transfer and seal propagation
on cycle stops 1s eliminated.

In another typical system for forming, filling and sealing
pouches, the pouches are cut apart from the pouch train before
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filling. Such apparatus 1s clearly described and shown 1n U.S.
Pat. No. 4,956,964 which 1s expressly incorporated herein by
reference as if fully expressly set forth herein. These pouches
are delivered to a pair of pouch gripping jaws carried on a
carrier chain. The leading edge or seal of the pouch 1s gripped
by a leading gripper jaw of the jaw pair, while the trailing
pouch edge or seal 1s gripped by a trailing gripper jaw, gen-
crally at a distance below the open pouch mouth which 1s
directed upwardly. These jaws are relatively movable with
respect to each other to allow the pouch to be opened and
filled. The mdividual pouches are then sealed and discharged.

In this system, the gripper jaws are carried by chains drawn
around respective sprockets. These require maintenance and
are somewhat noisy compared to systems where the uncut
pouch train engages with filler wheel lands and 1s filled about
a filler wheel which had no chains, sprockets or grippers.

It will thus be appreciated that systems for handling a wide
range of pouch widths or pitch i1n the now desired range of
about 2.5 to 5.5 inches and at effective pouch machine speeds
up to about 3750 inches per minute must take into account
numerous pouch handling functions of filling, sealing and
cutting. Sealing apparatus must be capable of producing final
pouch seals 1 the pouch web for the extremes of pouch sizes
and provision must be made to eliminate seal propagation,
burn through or heat caused pouch destruction during cycle
stops, sitmilar to those i1ssues in the pouch forming process.
Moreover, provisions must be made to accommodate the
varied pouch width extremes on the filler wheel, and provi-
s1ons must be made for accurately cutting pouch after pouch
from either the formed or filled web within the seal areas. All
this must be accomplished on a continuous basis with as little
pouch rejection as possible, for the noted wide range of pos-
sible pouch widths. The cost of obtaining a plurality of
machines, each to handle a single pouch size, even if slightly
variable by adjustment within a very narrow range, 1s prohibi-
tively expensive, and at the least takes up too much produc-
tion floor space.

In another consideration of pouching operations, there 1s a
concern of cleanliness resulting from stray product. Fre-
quently, the product loaded 1nto the pouches 1s a powder, fine
particles or a frangible product. Stray product contaminates
pouching apparatus and requires frequent wash down or
cleaning. Where the pouch apparatus 1s fully integrated,
cleaning of the filling area where pouches are filled and most
likely to have stray product involves or intrudes into other
components of the equipment, whether cleaming 1s needed
there or not.

It has been one objective of the mvention to provide an
improved pouch forming, filling and sealing apparatus and
methods capable of handling a wide range of pouch widths at
high speed.

A further objective of one embodiment of the invention has
been to provide apparatus and methods for forming, filling
and sealing pouches 1 a wide range of pouch widths while
requiring only minimal, if any, change parts.

A Turther objective of the mvention has been to provide
apparatus and methods for producing transverse seals 1n a
tolded pouch web and which does not conduct destructive or
excessive heat mto the web on cycle stops, such that undue
heat or seal propagation into the web 1s eliminated.

A Turther objective of the invention 1n an alternate embodi-
ment 1s to provide apparatus and methods for forming, filling,
and sealing pouches 1n a wide range of pouch widths wherein
change parts are used 1n sub assemblies smaller, lighter, easier
to handle and more repeatable than prior devices requiring,
more major and potentially more expensive change parts.
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A further objective of one embodiment of the invention has
been to provide a rotary knife apparatus wherein the hubs can
be changed to accommodate pouch width changes 1n a wide
range, but without excessive drive lash in the hub drives.

A further objective of one embodiment of the invention has
been to provide an improved pouch forming, filling and seal-
ing apparatus in combination with a rotary knife for accom-
modating a wide range of pouch widths but without mechani-
cal adjustment or replacement of major and minor knife hubs.

SUMMARY OF THE INVENTION

To these ends, the 1nvention 1n one aspect contemplates a
pouch forming, filling and sealing operation accomplished
through a plurality of separable modules, at least one for
pouch forming and one for pouch filling and sealing. The two
major modules can be spaced apart providing for wash down
of the filling apparatus without involving the forming appa-
ratus. Alternately, the two modules can be attached together,
depending on the user’s desire. Operations of the web form-
ing or sealing module and the respective pouch filling and
sealing module are independently controlled. But the mod-
ules cooperate to handle a wide range of pouch width con-
figurations.

In one embodiment, for example, a web 1s folded upon
itself and 1s transversely sealed continuously on a single size
but adjustable vertically oriented sealer wheel mounted on a
generally horizontal axis. The wheel carries adjustable, hori-
zontally mounted heat bars. The vertical sealer wheel 1s pret-
erably operated, when used with the filler described herein, at
a speed to feed the filler wheel with the proper number of
selected pouch configurations at the throughput speeds
desired.

After sealing, the transversely sealed web 1s then turned
vertically with the mouth between the seals opening at the top
or upwardly. The web 1s then cut into individual pouches by a
rotary knife and fed into gripper units mounted not on a chain
but on an endless filler wheel or turret wheel. Each gripper
unit has a fixed leading jaw and a movable trailing jaw grip-
ping the leading and trailing edges of the pouches, respec-
tively. To open a mounted pouch for filling, the trailing jaw 1s
moved slightly toward the fixed jaw by one or more cams and
held 1n position by friction. Each opened pouch 1s carried by
a gripper unit on the filler wheel 1n a circular path and under
a filler spout wheel unit where the pouch 1s filled as 1t moves
through a filling arc or sector of the wheel rotation. Thereat-
ter, a cam causes the gripper jaws to spread slightly apart (the
trailing jaw moves away from the leading jaw, for example, in
one embodiment, by pivoting around a horizontal axis or by
sliding), stretching the mouth of the pouch closed. The pouch
top or mouth 1s sealed 1n a heat sealer located 1n this embodi-
ment under the spout wheel of the filler unit. Full and sealed
pouched are discharged from their vertical to a horizontal
position by a discharge wheel to be described. Other suitable
discharge apparatus could be used.

In one alternative embodiment, the pouch gripper jaws are
modified and are pivoted on vertical pivot axes perpendicular
to the filler wheel, providing a robust gripper structure adjust-
able for a wide range of pouch widths.

In addition to the foregoing, 1t will be appreciated that
modifications to the imvention described above are contem-
plated, providing alternative embodiments of varied features
of the mvention.

The present invention provides a pouch machine which 1s
adjustable to run pouches over a wide range of widths 1n a
continuous rotary wheel style motion at high speed and with-
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out the aid of any chains, chain tracks or sprockets, which
increases productivity and reliability.

One objective of providing an improved adjustable pouch
machine 1s attained 1n part by providing a single size verti-
cally oniented sealer wheel mounted on a horizontal axis with
horizontally disposed, radially adjustable seal bars or lands
capable of heating web plies for sealing. Web entry and exat
idler rollers slide respectively toward and away from the
sealer wheel at web entry and exit points proximate the wheel
and at a level above the horizontal rotational axis. This move-
ment relaxes the web tension across hot seal bars during cycle
stop, suificiently to allow the web to sag away from the heated
lands or bars to a distance to 1nhibit unwanted heat or seal
propagation in the web. As the rollers are withdrawn away
from the wheel, the web sags downwardly, even away from
the vertical sealer wheel and the heated lands. Relaxing the
web tension against hot seal bars stops undue heat transier
and seal propagation into the web and the pouch fill areas.
Moreover, horizontal seal land or bar mounting on a vertical
wheel dramatically improves web 1nitial threading.

An adjustable capacity pouch machine is further attained 1n
part by directly mounting gripper units on a filler wheel, each
gripper unit having two jaws, between which each separate
pouch 1s carried, the plurality of gripper units being mounted
on the endless filler wheel 1n a uniformly-spaced relationship,
but with no carrying chains or sprockets. In the gripper unit of
the present invention, the leading jaw 1s fixed and the trailing
jaw 1s movable. The jaws may be maintained parallel to each
other regardless of the amount of separation between them.
The trailing jaw 1n one embodiment 1s slidably mounted on
linear ways and 1s frictionally retained in the position to
which 1t 1s slid on the linear ways. The trailing jaw has two
actuators or cam followers pivoted on the gripper frame. The
leading actuator, when engaged by an upwardly-inclined
cam, causes the trailing jaw to retract. When the trailing
actuator cam lollower rides upwardly upon an associated
cam, the trailing jaw advances toward the fixed jaw. The
apparatus provides as many cams as are needed for the com-
plete sequence of operations, all cam ramps being respec-
tively 1dentical for actuating each jaw of each unit respec-
tively. In the preferred embodiment of the invention, the
sequence of operations includes the following.

With the jaws open wider than the width of a separate
pouch, the pouch 1s brought up to the leading jaw from a
rotary cutoil knife by a traditional vacuum belt at a velocity
slightly greater than the velocity of the gripper unit so that the
pouch buckles slightly as 1t engages the leading jaw. A cam
engages the trailing jaw actuator and advances 1t to grasp the
trailing edge of the slightly buckled pouch. Gripping and
release action of the jaws 1s also cam 1nitiated.

The mode by which the separate pouches are transierred
between a cut-oif knife and the grippers may be like that
described 1n U.S. Pat. No. 4,956,964, incorporated herein by
reference, or may be any other suitable transfer mechanism.

As the pouch 1s carried about the filler path defined in part
by the filler wheel, 1t moves through an opener section, such
as an air flow area (as 1n U.S. Pat. No. 3,821,873 or any other
suitable opener). The trailing jaw actuator engages another
cam to advance the trailing jaw slightly to a position for full
opening of the pouch while air 1s blown across the face of the
pouch to open it. The jaws frictionally remain in this attitude
through the filling operation, where product passes through
spouts carried by the spout wheel 1nto the open pouch tops.
After the filling operation, the trailing jaw 1s retracted slightly
to stretch the top or mouth of the pouch taut while 1t 1s carried
through a pouch top sealer of any suitable form and construc-
tion.
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After beimng sealed, the pouches are discharged, i one
embodiment on a discharge wheel and the trailing jaw 1s
turther retracted or reset by a final cam for introduction of a
new pouch to be filled.

Each cam 1s preferably adjustable horizontally 1n a rotary
movement to adjust the timing of the occurrence of jaw move-
ment and adjustable vertically to determine the amount of jaw
movement. The adjustments are preferably done with hand
knobs and digital counters so that settings can be made and
obtained repeatedly for the various pouch sizes. Such gripper

units may be like those described 1n U.S. Pat. No. 4,956,964,
or of other suitable construction as described.

In an alternate form of a gripper unit, for example, the
trailing jaw and 1ts p1vot can be mounted without sliders, but
on an adjustable plate which can be adjusted relative to the
leading jaw to accommodate a wide range of pouch widths.

In another aspect of the invention, the trailing jaw 1s simply
rotated a greater degree toward the leading jaw for smaller
width pouches, and a lesser degree for wider pouches, over a
wide pouch range. While the trailing jaw for a smaller width
pouch may thus engage the trailing seal edge of the pouch at
a point lower than its engagement for a wider pouch, the
difference 1s not so significant as to require a pivot adjustment
for a desired range of pouch widths.

Also, a parallel linkage system may be used to retain the
trailing edge jaws parallel to the leading jaws 11 needed.

Accordingly, 1n this embodiment of the invention, pouches
are formed on a vertically disposed sealer wheel, cut off from
the web, individually introduced to a gripper unit mounted on
a filler wheel and filled and sealed while on that wheel prior to
discharge.

In order to cut the pouches prior to their introduction to the
gripper units on the filler wheel, a rotary knife 1s provided
which can accommodate pouch cut oif widths through a wide
range and at the speed required to produce a cut pouch to each
gripper unit of the continuously moving filler wheel. More
particularly, such a preferable knife comprises a stationary
anvil and a rotatable hub or spindle carrying at least one
multiple edge blade timed to cooperate and shear pouches
from the pouch train provided by the vertical sealer wheel as
described at the transverse seals. Other knife configurations
can be used. The rotational speed of the hub or hubs of the
other knives are adjusted through servos and controls to pre-
cisely cut pouches of widely varying widths at the seals and at
a required speed.

This apparatus for forming, filling and sealing accommo-
dates a wide range of pouch widths with few 11 any change
parts. For example, the sealer wheel 1s adjustable without
change parts to effectively vary the operational diameter and
circumierence of the sealing lands and accommodates the
wide range of pouch widths noted. For example, the heat seal
lands are mounted on a plate and are, by means of respective
clamps, cooperating slots and flanges and the like, radially
adjustable, outwardly for wider pouches and mmwardly for
narrower pouches, fully over the design range of at least about
2.5 to 5.5 inches of pouch width, and without concern over the
cifective diameter of the lands on the wheel produced by the
necessary adjustments. Such radial adjustment could also be
accomplished by rack and pinion, gears, or other devices. A
“gauge” ring could be provided so that each land 1s accurately
manually adjusted to proper radial position, or the adjust-
ments could be automated electrically, hydraulically, pneu-
matically or the like. In this way, the vertical sealer module 1s
adjustable without significant change parts to produce trans-
versely sealed pouch trains 1n a wide range of pouch widths.
Moreover, the vertical sealer allows web separation from the
sealer lands on cycle stops by way of the movable entry and
exit rollers, thus eliminating undesired heat transter into the

pouch web.
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As noted above, the operating cams for the gripper jaw
units on the filler wheel, or the trailing jaw mount, or both, can
be adjusted for accommodating the desired range of pouch
widths.

In order to accommodate the top sealing of the pouches
alter filling and on the filler wheel, the spout wheel there-
above 1s tilted to a greater degree than in past filler wheel
devices handling uncut pouch trains. The entire tilted spout
wheel may also be slightly spaced further above the filler
wheel from past configurations so the spout discharge ports
are disposed 1n a position to efliciently drop contents into the
pouches, yet providing suificient room under the spout wheel
tor the top sealer which may be of any suitable design and
operation.

Top sealing of the pouches 1s performed by any suitable
form of sealer after the pouches are filled. If sealer jaws or
heat lands or platens are used for the top sealing, they are
mounted on sliders or other components to be movable away
from the pouch tops upon any cycle stop of the operation to
prevent undue heat transter into the pouches or undesirable
seal propagation.

In another alternative embodiment, the entire top sealer for
the pouch mouths above the gripper jaws 1s movably mounted
so 1t can be retracted upon machine stoppage to prevent heat
propagation which otherwise might burn or destroy the
pouches residing 1n the sealing area.

Moreover, and where required to accommodate and fill
pouches etliciently over the entire design range of widths, the
spout wheel over the filler wheel 1s provided with changeable
spouts. Thus, a set of spouts can be changed out to another set
ol spouts to accommodate different pouch widths and without
requiring the entire spout wheel to be changed. The spouts can
be releasably snapped into place on the same spout wheel,
resulting 1 very quick changeover, where needed. The
change spout discharge ends can be angled or positioned
differently from another spout set to efficiently fill the
pouches, for which the change spouts are designed.

Alternately, the spout plate could be phased to match the
spouts with the pouch openings so no replacement spouts are
required. Or both change spouts and phasing can be used in
combination.

In this regard, the spout wheel and the filler wheel mount-
ing the pouch grippers are effectively driven by separate and
independently controlled servo drives. These are controlled
so as to properly phase the discharge ends of the spouts with
the particular pouch widths or pitch on the filler wheel. By
this alternative, a wide variety of pouch widths can be filled
with only a servo drive adjustment for alignment purposes.

Also, 1 this embodiment, a discharge wheel 1s disposed
downstream of the top sealer adjacent the filler wheel to
remove filled and sealed pouches from the gripper units. This
discharge wheel includes a plurality of vacuum cups for
engaging pouches 1n the gripper units and transporting
pouches away from the gripper units and filler wheel when the
grippers are cammed or operated to release the pouch and
reset for the next empty pouch pickup.

Preferably, two vacuum cups are mounted at each pouch
station of the discharge wheel on a pivoted arm. The arm 1s
pivoted beneath the cups to the wheel. These arms are verti-
cally disposed on vacuum cup engagement with the pouches,

then pivot outwardly and downwardly so the pouches are
received 1n a vertical disposition then rotated away from the
filler to a horizontal position for discharge upon vacuum cup
release. Thereafter, the arms are raised for another discharge
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cycle as the discharge wheel rotates. The speed of the dis-
charge wheel 1s timed and phased with that of the filler wheel,
such as through servos, for the wide range of pouch widths, on
the filler wheel.

Alternately, two opposed pinch belts comprise a pouch
pinch nip along a pouch pitch line tangentially from the filler
wheel downstream of the top sealer. Sealed pouch tops are
grasped while leading, then trailing gripper jaws sequentially
release their hold on the pouch edges. The belts transport the
individual filled and sealed pouches for downstream handling
or packaging.

It will be appreciated that components of this invention can
be provided in modules so as to provide a high degree of
flexibility 1n system and floor plan design. For example, the
web feed and vertical sealer wheel can be provided in one heat
sealing module, operably connectable with or separate from a
variety of pouch filling and sealing apparatus, including that
described in the embodiments above. If the vertical wheel
heat sealing module 1s separate or easily separable from the
filling wheel module, for example, wash down of the filling
area without contaminating the heat sealing operation 1s pro-
vided.

Moreover, 1t will be appreciated that the filler wheel as
described above can be fed directly from the vertical wheel
heat seal apparatus as described, or it could be fed separate
pre-cut pouches from a magazine and without the need for a
transverse heat seal operation at the time and location of the
filling and sealing apparatus, thus providing even more manu-
facturing flexibility and flexibility in pouch inventory man-
agement. This also further demonstrates the lack of need for
a coordinated mechanical drive system as 1n prior units
requiring significant change parts on pouch width changes.

In this regard, 1t 1s to be appreciated that the vertical sealer
wheel on one hand and the filler wheel on the other are
preferably independently driven by separate servo drives so
they can be coordinated with each other or with other modules
or components with which they are used.

Thus, 1n an alternative embodiment of the invention for
pouch handling, 1t will be appreciated that the vertical sealer
wheel disclosed can be used 1n other pouch handling, filling
and sealing applications not limited to the filler and sealer as
also described herein.

In another aspect of the invention, the same vertical sealer
wheel 1s used, however, the formed pouch train 1s not cut
betore filling. Instead, the pouch train 1s introduced intact to
the filler wheel where the transverse seals are engaged by
vacuum lands on the feeder wheel. The pouches are opened
traditionally, for example, as shown 1n U.S. Pat. No. 3,821,
873, filled, top sealed, then cut off by a rotary knife.

In this embodiment of the invention, a different combina-
tion of elements are used to accommodate a wide range of
pouch widths 1n the range of at least about 2.5 to about 5.5
inches. No gripper units are used 1n the filler wheel. Instead,
change out filler wheels are provided in an annulus, donut or
ring form, each of which is preferably within only two to three
inches variation in outer diameter of the other. Vacuum lands
are mounted about each wheel with a radial spacing from the
ax1is to accommodate the particular pouch size. Vacuum port
sets for each filler wheel are provided 1n distinct radial dis-
tances from the center axis of a vacuum shoe. The ports of the
wheel cooperate with a designated set of ports 1n the shoe at
a designated radial distance from the center for operation with
designated pouch widths. Thus, the vacuum shoe has a plu-
rality of port sets, each 1n a distinct radial distance from the
center and each port set cooperating to convey vacuum to a
distinct vacuum land annulus or donut ring carrying the
vacuum lands. Thus, to change over for pouches of varied
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width or pitch, 1t 1s only necessary to replace a relatively
inexpensive donut or ring with associated vacuum lands, and
not the entire filler wheel or vacuum shoe in this embodiment.

Alternately, a changeover could be made with changeable
donuts where the same land are quickly changed over from
one si1ze donut to another.

A further embodiment could accomplish changeover for
different pouch widths by retaining the same donut or ring
and replacing the vacuum lands with a different set of lands
providing different pouch chord lengths about the filler.

Alternately, the vacuum lands can be radially adjustable 1n
radial slots on the same ring to provide varying land spacing,
and chord distance between them or handling a range of
pouch widths.

Alternately, other forms or structures for providing
vacuum to the different vacuum lands can be used.

In this embodiment, the spout change out provisions of the
embodiment described above can also be used. Alternately,
very lightweight spout plates, each 1n the form of an annulus

and carrying lightweight spouts spaced for the particular
pouch width desired can be changed out.

Once filled, the pouch train of this embodiment 1s top
sealed and the train of sealed pouches transported to a knife
tor individual pouch cutoif.

In the past, rotary pouch cutoff knives have been used for
this operation and some of these have been adjustable. See,
for example, the rotary knives described in U.S. Pat. Nos.
4,872,382; 5,222,422, 5,829,332; 5,575,187; 6,058,818 and
6,553,743, each of which 1s expressly incorporated by refer-
ence as a part hereof. In one form of prior knife, the package
guides have been slightly radially adjusted to accommodate
varied pouch widths.

In order, however, to accommodate the wide range of filled
and sealed pouches now desired, such as about 2.5 to 3.5
inches in width, various knife hubs must be provided 1n effec-
tive diameters beyond that attainable by the adjustment range
of these prior knives.

One problem with change out of different diameter major
and minor knife hubs 1s that the distance between their respec-
tive axes of rotation must be changed since the effective knife
hub diameters are significantly changed. This requires accu-
rate drive gears on the ends of each hub shaift to avoid drive
lash and change-out parts which are expensive.

This invention contemplates an improved knife where the
wide range of pouch widths 1s accommodated by major and
minor knife hub change parts and the combination therewith
of a four-gear anti-lash drive train, pivotally mounted to
accommodate changes 1n the distance between the respective
rotational axes of the hubs.

Each knife set up for a selected pouch width includes a set
of major and minor knife hubs with respective effective diam-
eters for the width selected. Other sets have different effective
cooperating hub diameters with different spacing required for
their parallel drive axes. Accordingly, an upper, minor knife
hub 1s mounted on a minor hub shaft, the axis of which 1s
journaled 1n a movable bell housing. When released, the bell
housing can be moved to change the distance between the
minor hub axis and the fixed major hub axis, accommodating
different diameter knife hubs.

A drive gear 1s mounted on the major knife hub, and a slave
gear on the shait of the minor hub. Two meshed anti-lash
gears are mounted on a pivoted gear arm with one of these
gears engaging the drive gear and the other the minor hub
shaft slave gear.

When the knife hubs are changed, the gear arm 1s adjusted
to accommodate the different center-to-center distance
between the fixed axis of the major knife hub and the reposi-
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tioned axis of the minor knife hub. Specifically, the axis on the
first anti-lash gear 1s coaxial with the gear arm pivot. The axis
ol the second anti-lash gear 1s fixed on the arm with respect to
the axis of the first anti-last gear, but 1s movable away from
gear engagement as the arm 1s pivoted with respect to the
slave gear on the minor hub axis to accommodate 1ts move-
ment with respect to the drive gear and major hub axis. Once
the minor hub 1s set, the gear arm 1s p1voted to re-engage the
slave gear on 1ts axis and the anti-lash drive thus reestab-
lished, even though the spacing between the major and minor
hub axes has changed.

In addition, the major knife hub 1s provided with radially
adjustable package guides to handle a range of pouch widths.
However, the mechanisms by which the package guides of the
major knife hub are radially adjusted 1s different from that of
prior mechanisms. The prior adjustment cones shown 1n the
prior patents are eliminated. Instead, the respective package
guides are mounted on threaded, extensible carrier rods hav-
ing beveled gears on their radially imnner ends. Each of these
engages a common beveled drive gear which 1s phase adjust-
able through the major knife hub structure to change the radial
extent and thus the circumierential spacing of the package
guides for fine tuning of the pouch widths or chords desired.

This knife apparatus eliminates the weight and complexity
of the prior screw and cone adjustable knife hubs, rendering
the cutting operations for varied pouch widths over the design
range less expensive and at the same time adjustable over a
wider pitch range. Thus, while it 1s contemplated that while
knife hub change out may be required to meet the extremes of
the design pouch range from about 2.5 to 3.5 inches 1n width,
the hubs are lighter than prior devices. At the same time, the
use of the four-gear drive provides accurate registration, hub
cooperation which accommodating varied shaft spacing.

Accordingly, while this alternate pouch forming, filling
and sealing embodiment involves more change-out parts than
the prior embodiment described, 1t yet requires fewer and less
complex change-out parts than prior systems for the desired
pouch width variation ranges.

These and other objectives and advantages of the invention
will be readily appreciated from the foregoing, and from the
following description and drawings, 1n which:

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated 1n
and constitute a part of this specification, 1llustrate embodi-
ments of the invention and, together with a general descrip-
tion of the invention given above and the detailed description
given below, serve to explain the imnvention.

FIG. 1 1s an illustrative view of one embodiment of pouch
tforming, filling and sealing according to the invention, with a
vertical sealer wheel module and a filler/sealer wheel module;

FIG. 1A 1llustrates 1n elevational view of an alternate ver-
tical sealer to that of FIG. 1;

FIG. 2 1s an illustrative elevational view of a horizontal
shaft, vertically oriented, transverse sealer wheel according
to the invention and also showing the pouch web 1n relaxed
position around the wheel 1n phantom;

FIG. 3 1s an 1llustrative side view of a vertical sealer wheel
of FI1G. 1 (shown for clarity on its side);

FIG. 4 1s an 1llustrative perspective view of the respective
sealing lands of the vertical sealer wheel of FIGS. 1-3;

FIG. 5 1s an illustrative perspective view of the knife, filler
wheel, sealer and discharge wheel according to one embodi-
ment of the invention but with the filler wheel and gripper
units removed for clarity;
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FIG. 6 1s an illustrative top view of the spout wheel over the
filler wheel and discharge wheel according to one embodi-
ment of the invention;

FI1G. 7 1s an illustrative elevational view of the spout wheel,
filler wheel and discharge wheel of one embodiment of the
invention of FIGS. 1-6 but omitting detail of the pouch grip-

per units and the knife for clanty;
FIG. 8 1s an illustrative bottom view of the spout wheel, top
sealer and discharge wheel of one embodiment of the inven-

tion of FIGS. 1-7, with the knife and filler wheel removed for
clarity in this view;

FIG. 9 1s an illustrative elevational view of one embodi-
ment of a gripper unit having a leading jaw and a trailing jaw
pivotally mounted on an adjustable mounting plate according,
to the invention;

FIG. 9A 1s a top view of leading and trailing pouch gripper
jaws according to the mvention of FIGS. 1-9;

FIG. 9B 1s a perspective view 1llustrating the gripper jaws
of the invention of FIGS. 1-9A;

FIG. 10 1s an elevational view of an alternate gripper unit
with a parallel link mount;

FIG. 11 1s an illustrative perspective view of an alternate
embodiment of the invention with pouches in a pouch train
being filled and sealed betore cutting;

FI1G. 12 1s an illustrative exploded view of changeable filler
and spout wheels of one alternate embodiment of the mven-
tion as 1n FIG. 11;

FI1G. 13 15 an illustrative perspective view of a changeable
rotary knmife and knife drive according to the invention;

FIG. 14 1s an 1illustrative perspective view of the rotary
knife of FIG. 13 viewed from the knite hub side;

FIG. 15 1s an 1illustrative view of the adjustable pouch
guides of the major hub of the knife of FIGS. 13 and 14;

FIG. 16 1s an illustrative view of the pouch guides of FIG.
15 but viewed from the opposite side of FIG. 15.

FIG. 17 1s a bottom view of an alternative preferred gripper
jaw embodiment of the invention with gripper jaws pivoted on
vertical pivot axes perpendicular to the plane of rotation or
surface of a filler wheel;

FIG. 18 1s a perspective view of an alternate pinch-belt
pouch discharge from a filler according to the invention;

FIG. 19 1s a perspective illustration of an alternate top
sealer of the mvention, movable vertically and horizontally
between sealing and retracted positions to prevent undesired
heat propagation into the pouch film upon emergency or cycle
stops or the like; and

FI1G. 20 1s an elevational view of an alternate embodiment
of the mvention showing alternate gripper jaws of FIG. 17
mounted on a filler wheel, and the upper spout plate (with
spouts removed for clarity) and illustrating the separate and
independent servo drives for the filler wheel and spout plate,
respectively.

DETAILED DESCRIPTION

Turning now to the drawings it will be appreciated that
FIGS. 1-9B illustrate various features of one embodiment of
the mvention, for example, where the pouches are formed on
the vertical sealer wheel then separated before they are intro-
duced to a filler wheel. The separated pouches are thereafter
filled, sealed and discharged.

In another embodiment of the mnvention, such as shown in
FIGS. 11 and 12, the pouches are formed on the vertical sealer
wheel, but are introduced to the filler wheel 1n a pouch train,
where the pouches are filled, the tops are sealed, and there-
aiter the pouches are cut off, one from the other, for discharge.
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Other embodiments of the invention or components of the
two embodiments described above are shown 1n the addi-
tional Figures.

Turning now to FIGS. 1-9B, a first embodiment of the
invention will be described. FIG. 1 illustrates the overall
layout of the first embodiment of the invention. In FIG. 1,
there 1s shown a vertical sealer 10, preferably constructed as
a first sealer module 11 with a vertically oriented sealer wheel
rotatable about a generally horizontal axis. From the vertical
sealer 10, the web W 1s transported to a knife apparatus 12,
illustrated in a knife module 13. This 1s also clearly 1llustrated
in FIG. §, and 1t will be appreciated that the module 12 also
includes a vacuum belt transport 14 for conveying cut
pouches from the knife 12 to the filler wheel as will be
described.

With further reference to FI1G. 1, the individual pouches are
introduced to respective gripper units 16, mounted on the
filler wheel 18 of a filler module 19. One such gripper unit 62
1s shown, for example, 1n FIGS. 9, 9A and 9B as will be

described, while other alternative grippers are shown 1n
FIGS. 10, 17, 19 and 20.

Filler wheel 18 1s generally circular and resides under a
spout wheel 20 (as shown 1n the various figures), carrying a
plurality of spouts 22. As perhaps best seen 1n FIG. 7 the spout
wheel 20 1s tilted at an angle with respect to the filler wheel
18. Such angle may be, for example, approximately three
degrees. As viewed 1n the rnight hand side of FIG. 7, the spouts
are positioned downwardly and over the pouches, so that the
transier of product can be etficiently made from the bottom
discharge opening of the spouts 1nto the pouches as will be
described.

Once the pouches are carried about the filler wheel through
a filling sector as will be described, the tops of the filled but
still open pouches are tensioned by moving the pouch edges
apart so that the tops close. Tops of the pouches are then
sealed, such as by a sealer apparatus 24, as shown 1n FIGS. 5
and 6, for example.

Once the pouch tops are sealed at sealer 24, they may be run
through a final crimp roller, such as at 26 1n FIG. 1 and from
there, are transierred to a discharge wheel 28, as will be
described. The discharge wheel of this embodiment removes
the vertically oriented pouches from the filler wheel 18 and
rotates the pouches to a horizontal position for discharge and
further transfer to pouch packaging or further treatment
equipment.

Turming now to FIGS. 1-4, the vertical sealer 10 will now
be described. It will be appreciated this vertical sealer pret-
erably comprises a pouch forming module which can be used
or coupled with the filler module 19 or in other web or pouch
handling operations as appropriate.

FIGS. 1 and 2 perhaps best show the general features of the
vertical sealer 10. As 1llustrated 1n the figures, a web supply,
such as 30, of any suitable design, feeds a folded web W to the
vertical Sealer 10. Preferably, aweb 1s folded longltudmally to
provide a folded, multiple ply web with the fold comprising
the bottom of the to-be-formed pouches. Alternately, two
plies, sealed along one edge to form the pouch bottom could
be used. In particular, 1n a preferred embodiment, the folded
web W 1s fed through appropriate web control rollers 32, 33 to
an entry roller 34. From there, the folded web W 1s entrained
about a vertically oriented sealer wheel 36, provided with a
plurality of horizontally oriented heated sealing lands 37.
Sealer wheel 36 1s mounted on a generally horizontal axis for
rotation 1n a generally vertical plane. From the vertical sealer
wheel 36, the web 1s entrained about a web exit roller 38;
through a web roller control apparatus 39, of any suitable
construction, including dancer rollers or the like, as shown 1n
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FI1G. 1, and from there the web 1s introduced as shown 1n FIG.
1 to the knife module 13. When the web exits the wheel 36, a

plurality of seals has been placed 1n the web to define a train
ol open-top pouches.

As shown 1n FIG. 1, the web entry roller 34 and exit roller
38 of one embodiment are mounted on a prvoted arm mecha-
nism 40. Specifically, retractable or movablerollers 34, 38 are
mounted on the respective pivot arms 41, 42, which are 1in turn
secured to respective pivot arms 43, 44, which have distal
ends pivoted to a fixed pivot 45.

Any suitable drive mechanism 1s used to pivot the arms
about the fixed pivot 45. This pivots the respective intercon-
necting arms 43, 41 and 44, 42 so as to extend the web entry
roller 34 and the web exit roller 38 outwardly and away from
the sealer wheel 36.

Accordingly, it will be appreciated that when the rollers 34,
38 are in the solid-line, web-tensioning positions shown 1n
FIGS. 1 and 2, the web W 1s tensioned about the sealer wheel
36, so that the web 1s urged against and engages the heated
sealing lands 37. This engagement of the multiple ply web
with the heated lands forms transverse seals across the web
from the folded bottom to the upper edges of the plies defining
open pouch tops, thus forming a web having a plurality of
transverse seals spaced apart and defining open top, indi-
vidual pouches, but nevertheless, each pouch still being a part
ol an unbroken web.

On the other hand, upon cycle stops, for example, when
wheel 36 1s stationary, the rollers 34, 38 are moved apart and
away from the vertical sealer wheel 36 to respective web relax
positions such that the tension in the web 1s relaxed and 1t
takes on the relaxed configuration as shown in the phantom
lines 46 of FI1G. 2 where 1t will preferably disengage from the
lands 37. These lines are approximations, illustrating that the
web tension 1s relaxed and the web falls away from the heated
lands of wheel 36. In this configuration then, the tension of the
web against the lands 38 1s relaxed and this relaxation spaces
the folded web from lands 38, thus inhibiting transfer of heat
from the horizontal sealing lands to the multiple plies of the
web. This prevents transfer of undue heat to the web and
prevents undesired seal propagation in the web.

Thus, where the web entry and exit rollers 34, 38 are moved
away from the sealer wheel 36, the web may sag downwardly
and away from the wheel, such that i1t 1s no longer 1n contact
with the lands or, while the web might still contact the lands,
it 1s not held against the lands with such tension that undue
heat 1s transferred. The motion of the rollers 34, 38 are 1ndi-
cated by the arrows 47, 48 respectively, in FIG. 2.

In an alternate and preferred configuration, shown in FIG.
1A, a vertical sealer 240 includes tension rollers 34a, 38a
mounted on elongated tracks 241, 242 oblique to the filler
wheel 36 or on the axis 49a. Movement of rollers from one to
another position along the track results 1n a stmilar web relax-
ation, allowing the web to sag from the wheel 36 and 1its
heated lands, preventing undue heat propagation 1n the web
upon emergency, cycle or other stops. Rollers 34a, 38a are
moved between web tensioning positions shown 1n solid lines
and web relaxed positions shown 1n phantom. When rollers
34a, 38a move closer together, multiple ply web W 1s ten-
sioned against sealer wheel 36a. When those rollers are
moved away from one another, the web tension 1s relaxed and
the web preferably moves away (phantom lines) from wheel
36a.

With respect to both vertical sealer embodiments, 1t will be
appreciated the distance between rollers 34, 38 and 34a, 38a
15 less than the diameter of the sealer wheel 36 or 364, at least
in the web tensioning position.
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It will be appreciated that the rollers are moved obliquely
by any suitable expedient, including but not limited to, the
embodiments shown and other hydraulic or pneumatic cylin-
ders, solenoids, linear motors or the like.

It will also be appreciated that the web supply 30 diagram-
matically illustrated 1n FIGS. 1 and 2 could be defined as part
of the sealer operation module or could 1tself be defined 1n a
separate module, for example, located at a position adjacent
or just behind the sealer module 11.

Turming now to FIGS. 3 and 4, there 1s 1llustrated 1n these
figures various views of a vertical sealer wheel according to
the invention. It will be appreciated that the vertical sealer
wheel 1n operation 1s vertically oriented about a horizontal
axis 1llustrated at 49 1n FIG. 1 so that that axis 1s also parallel
to the horizontally-oriented elongated heat sealing lands 37.

Taking a closer look at sealer wheel 36 1n FIGS. 3-4, 1t will
be appreciated that the sealer wheel 36 1s generally circular
and 1s provided with a plurality of slots 50 1n one wheel
surface extending radially outward from the center of the
wheel. Each of these slots, for example, may comprise in
cross-section, a T-shaped configuration as 1llustrated 1n FIG.
3. A plurality of heatable sealing lands 37 are disposed within
the slots 50. Each of the sealing lands has a top rib, such as at
51, fitting within the T-shaped slots 50 so that the land can be
moved 1n a radial direction with respect to the wheel and the
slots.

Each of the lands i1s also provided with a clamping appa-
ratus such as a handle 52 adapted to screw into the upper
portion of the land, where 1t engages the wheel, and adapted
to be tightened to secure the respective land 1n position slot
50. Thus, each land can be moved radially inwardly and
outwardly on the wheel and set by means of the clamping
handle 52. The particular structural features of the upper
portion of the lands 37 and the clamping handles 52 can be
provided 1n any suitable design.

Itwill be appreciated then, that the lands can be adjusted by
this means and that the effective diameter and circumierence
of the lands and vertical sealer 1s thus set by, and dependent
on, the radial position of the lands 37 on the sealer wheel 36.

Accordingly, for pouches of wider dimension at the
extreme end of the range, for example, the lands can be moved
radially outwardly. To handle smaller pouches, the lands are
moved radially inwardly, so that the chord length, that 1s the
distance between each of the lands, 1s changeable over the
range or selected range of pouch widths to be handled on the
vertical sealer while the wheel 36 itsell remains the same
circumierence and diameter. Without change parts, the verti-
cal sealer thus accommodates a wide range of pouch widths.

In this regard, 1t will be appreciated that the web entry and
exitrollers 34, 38 can be adjusted so as to properly, tension the
web around the sealer wheel for all selected pouch dimen-
s1ons (and land circumierences) within the design range.

Finally, it will be appreciated that each of the lands 1s
provided with a heater apparatus as 1s well known 1n the art
and of any suitable configuration and variety, in order to
present heated land surfaces to the film to be engaged thereon,
so as to impart the appropriate amount of heat to the web film
and create a seal between the folded web sides.

Turming now to FIG. 5, the transversely sealed web W-1 1s
transported to knife module 13. There, the individual pouches
P are cut off, separated from the web W-1 and are transferred
by any suitable vacuum belt 54 to gripper units 16 mounted on
the filler wheel 18. Each gripper unit may be constructed in
any suitable form, such as, for example, the gripper unit
shown 1n U.S. Pat. No. 4,956,964. Alternately, the gripper
units may take the form, for example, illustrated in FI1G. 9 to
10 or 17, 19, or 20 described below.
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In any event, 1t will be appreciated that each gripper unait,
including the jaws thereof, 1s preferably mounted on or
directly to the filler wheel. They are not mounted on or carried
by chains as was the prior custom. The gripper units define
pouch stations about the filler wheel. Each gripper unit 1s
operable to receive the uniilled pouch feeding from the knife
12 to facilitate opening of the pouch, to hold the pouch while
it 1s being {filled, to facilitate closing and top sealing of the
pouch and thereafter being reset to receive further pouches
from the knife as the filler wheel 18 rotates.

This entire cutting, filling, sealing and discharge operation
1s 1llustrated, for example, 1 FIG. 5, with various features
thereof also 1llustrated in FIGS. 6-8. From FIGS. 5 and 6, 1t
will be appreciated that the pouches P are introduced to the
filler wheel 18 at one point on the wheel, and thereafter the
pouches are conveyed through filling, closing, product set-
tling and sealing sectors to the discharge wheel 28 and the
discharge sector, where the pouches are removed from the
gripper units 16 on the filler wheel 18 and are reoriented from
a vertical to a horizontal disposition for later discharge.

In this regard, 1t will be appreciated that the filler wheel
rotates 1n the direction of the arrow 55 (FIGS. 5-6) while the
discharge wheel 28 rotates 1n the direction of arrow 56 (FIGS.
5-6) for transierring the pouches from wheel 18 to discharge.

With particular respect to the discharge wheel 28, it will be
appreciated that the wheel has a plurality of pivot arms 58.
Each pivot arm 58 1s pivoted at its bottom to the discharge
wheel 28 and each preferably carries with i1t two suction cups
59, 60 for attaching to the closed pouches.

In operation, the suction cups 39, 60 attach to the outside
surface of a pouch while 1t 1s retained 1n the gripper units 16
on the filler wheel 18. Once vacuum 1s established by the cups
59, 60 on the outside surface of the pouch, the gripper units
are operated as will be described, releasing the pouches as the
discharge wheel continues 1ts rotation in the direction of
arrow 56. At the same time, the pivot arms 58 are pivoted at
the bottom to move the pouches from the vertical orientation
on the filler wheel 18 to the horizontal orientation as 1llus-
trated 1n FIGS. 5-8, thereby removing the filled and seal
pouches for discharge from the operation. Vacuum ceases or
pressure then applied to eject the now horizontal pouches.
Thereatter the pivot arms 58 are rotated to their vertical posi-
tion, where they can serve to introduce the vacuum cups 59,
60 thereon to further pouches being discharged from the filler
wheel 18. Pivot arms 58 can be cam operated and any appro-
priate vacuum/pressure control used to energize the cup suc-
tion or discharge. Thus, the discharge wheel facilitates the

orienting of discharging pouches to a horizontal position.

It will be appreciated that F1GS. 53-8 also illustrate the spout
wheel which 1s located above the filler wheel 18. The spout
wheel 20 carries a plurality of spouts 22 for motion 1n a
circular path 1n a plane which 1s oriented at an angle with
respect to the circular path 1n a plan defined by the rotation of
the filler wheel 18. The spout wheel 20 supports a spouts 22
and 1s phased with the filler wheel to present lower or bottom
discharge ports of the spouts 22 1n the proper position for
filling nto respective pouches carried by the filler wheel 18.

As the spout wheel 20 rotates above the filler wheel 18, 1t
will be appreciated that the spouts 22 on the right hand side of
the apparatus as shown 1n FIG. 7, move toward the pouches P
in the pouch filling sector (FIG. 6) but then the spouts are

inclined upwardly and away from the filler wheel 18 as they
move toward the closing sector (FIG. 6). This 1s 1n order to

clear the sealer apparatus 24 which can be mounted on recip-

rocable rods as indicated in FIG. 7 for selectively engaging
and then withdrawing from the tops of the pouches to seal

them. It will be appreciated that the hot air sealing apparatus
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24 1s substantially disposed beneath the spout wheel 22 and
above the filler wheel 18, or at least the outer circumiference
thereof.

Brief reference 1s made to FIGS. 9-10 showing two differ-
ent embodiments of a gripper unit 16. As previously stated,
the gripper unit 16 can be any suitable form of gripper unit

such as, for example, that shown 1n U.S. Pat. No. 4,956,964,
Alternately, the gripper unit can be any form of gripper unit
such as shown 1n FIGS. 9-10. In any event, the gripper units
are mounted on or to the filler wheel 18.

With respect to FIG. 9, for example, a gripper unit 62 1s
illustrated and includes a fixed, leading jaw 63 and a pivoted
trailing jaw 64. As used herein, the term “jaw” 1s sometimes
used to mean both the clamping structure and/or the carrying
arms on which the clamping structure 1s carried. Leading jaw
63 1s preferably fixed to or directly mounted on the filler
wheel 18 or to intermediate components fixed to the filler
wheel. Trailing jaw 64, however, 1s mounted on a jaw actuator
arm 65 pivoted at 66, to a bracket 67. Bracket 67 1s adjustably
secured to the filler wheel 18 by any suitable means, such as
bolts and slots provided within the respective wheel 18 and
bracket 67. The bracket 67 can thus be adjusted 1n the direc-
tion of arrow 68, so that the jaw 64 can be adjusted toward or
away from the leading jaw 63 to accommodate a wide range
of pouch widths, without requiring change parts.

The gripper jaw actuator arm 65 1s provided with cam
tollowers 69, 70, which are respectively engaged by cams
situated about the filler wheel 18 for moving the jaw 64 1n
appropriate directions (arrow 68) toward and away from the
leading jaw 63 as the gripper unit 62 1s transported about the
circumierence defined by the filler wheel 18 1n the direction
of arrow MD). As previously stated, various cams are provided
for engaging cam followers 69, 70 to move the actuator in the
direction of arrow 71 about pivot point 66. Any suitable
adjustable cam structure can be used.

In operation, the bracket 67 1s adjusted, for example,
toward or away from the leading jaw 63, so that the trailing
jaw 1s brought into position for handling the particular pouch
width being handled. It will be appreciated that both the jaws
63, 64 extend outwardly from the paper 1n the view of FIG. 9
to grasp a sealed edge of the cut pouch presented to the
gripper unit 67 (see FIG. 9A).

As the gripper unit 1s transported about the circumierential
path defined by the filler wheel 18, a pouch from knife 12 1s
first gripped by the jaw 63. Thereaftter, the trailing jaw 64 1s
pivoted by actuator arm 65 to catch up to the opposite trailing
side of the pouch and to grip 1t along the seam. This motion
also moves the trailing pouch edge toward the leading edge
seam to slightly open the pouch mouth by moving the edge
seals closer together, so that the top edges of pouch web sides
are slightly buckled or opened.

Thereatter, the pouches can be further opened by any suit-
able mechanism, such as an air flow, and filled as they traverse
through the filling sector (FIG. 6) defined by the filler wheel
18. After filling, the jaw actuator 65 1s rotated by appropri-
ately adjusted cams to pivot the trailing jaw 64 1n the opposite
direction away from leading jaw 63 about pivot 66 to stretch
the mouth of the pouch tight for sealing.

In a slight alternate embodiment to this, 1t may be possible
to size the actuator 635 and the location of the pivot point 66,
such that the adjustable bracket 67 could be eliminated, and
thus use adjustable motion of the actuator 635 and the jaw 64
to accommodate the tull range of pouch widths to be handled.
In such a configuration, of course, it will be appreciated that
the jaw 64 will engage the trailling edge of the pouch at a
higher level than the same jaw 64 would engage the trailing
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edge of a smaller width pouch. Of course, a variety of cam
structures can be used to actuate the jaw actuator 65 for either
of these embodiments.

FIG. 9A 1illustrates the structure and operation of the
clamping elements of the jaws 63, 64. Each jaw clamping
structure comprises an anvil 85, a movable clamp member 86,
a spring 89 and a pivotarm 87 carrying the clamp member 86.
A cam follower 90 1s mounted on a distal end of arm 87 and
1s moved by a cam (not shown) to pivot about axis 88 to open
or close jaws 63, 64 at the appropriate timing sequence. These
respective jaw clamping parts are similar, with trailing jaw 64
being generally a mirror image of leading jaw 63 as viewed in
FIG. 9A. Springs 89 are used to bias the respective clamping
clements 86 toward the anvils 85. FIG. 9B illustrates the
motion of jaws 64, 63 of FIG. 9A relative to each other to
respectively open the mouth M on the pouch P for filling, and
then to close the pouch mouth M.

Turning now to FI1G. 10, an alternative form of gripper unit
74 1s illustrated. In this unit, which 1s somewhat similar to the
gripper unit 62 described above, the trailing jaw structure 76
1s mounted on a slidable bracket 67, such as that bracket in the
preceding embodiment, and 1s provided with a parallel link
construction 75 with a pivot mounting on actuator arm 77 so
that the trailing jaw 76 1s always maintained 1n a parallel
condition with respect to the pouch to be handled. Thus, as the
actuator arm 77 1s rotated about the pivot point 78, the jaw 76
remains essentially parallel to leading jaw 79 for engaging the
pouch. In this regard, the leading jaw 79 1s stmilar to that jaw
63 of the embodiment of FIG. 9. The clamping elements of
1aws 76, 79 can be described above.

In the embodiments of FIGS. 9-10 inclusive, it will be
appreciated the jaws 63, 64, 76,79 are mounted on or to filler
wheel 18. It will also be appreciated that the clamping ele-
ments 85, 86 are mounted for rotation about vertical axes 88,
perpendicular to filler wheel 18 or the horizontal plane in
which filler wheel 18 rotates, with axes 88 parallel to a ver-
tical axis about which horizontal filler wheel 18 rotates. This
1s contrasted to the motion of the trailing jaws 64, 76 mounted
for rotation about axes 66, 78 respectively, which are perpen-
dicular to the vertical axis about which filler wheel 18 rotates.
Accordingly, the respective clamping elements of the jaws
rotate about vertical axes while the jaw structure rotates about
horizontal axes for pouch receiving, opening, closing and
discharge.

A yet further jaw embodiment 1s illustrated 1n F1GS. 17, 19
and 20. 1n this preferred embodiment, comprising an alterna-
tive gripper unit 1735, trailing jaw 176 and leading jaw 177 are
used to clamp, handle and support a pouch P as do the respec-
tive leading and trailing jaws of the prior embodiments. As
well, the clamping elements and anvils of the jaws are similar.
This embodiment differs from the prior embodiment in sev-
eral respects, including the rotational movement for both
pouch clamping and for pouch receiving, opening, closing,
and discharge being about vertical axes, perpendicular to
wheel 18, 181 and parallel to the vertical axis about which
wheel 18, 181 rotates.

Accordingly, the pouch engaging elements of leading jaws
177 are supported on pivot arms 178 and those of the trailing
jaws 176 on pivot arms 179, both arms operating pouch
clamping elements and anvils as in the prior embodiments,
and both rotatable about respective vertical axes 185, 188.

Cam followers 190 operate the spring loaded clamping
clements about respective axes 188 to pinch or release pouch
seams against respective anvils as in the other gripper
embodiments.

Departing from that prior construction, however, lead jaws
177 are mounted to a component 180 of a filler wheel 181
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(only segment 180 shown 1n FIG. 17). The trailing jaws 176
are mounted on another prvot arm 184, each pivoted at an axis
185 to segment 180 of a filler wheel 181. Axes 185 are
disposed perpendicularly to filler wheel 181 or the plane 1n
which 1t rotates, and parallel to a filler wheel axis. One end
186 of arm 184 carries a cam follower 187 driven by an
appropriate cam 192 to adjust the relative position of trailing
1aws 176 to cooperating lead jaws 177. This accommodates
pouches of varying width “W” (FIG. 17), and provides a very
thin jaw profile (1n elevational view—see FIG. 20). It will be
turther appreciated this thin profile, as compared to the prior
described jaw embodiments, 1s provided by mounting the
trailing jaw structures to an arm provided on an axis 185
perpendicular to the filler wheel 181, so the overall structure
of the jaw mounting element extends 1n a radial direction
from an axis of rotation of filler wheel 181, rather than being
vertically disposed in the periphery of the wheel as 1n the
other embodiments.

Accordingly, one cam 192 1s used to facilitate pouch edge
gripping and another cam drives cam followers 187 to adjust
the relative jaw position. Such a cam 192 can be advanced or
retarded 1n the direction of arrow A and thus adjusted to
accommodate a wide range of pouch widths W.

It will thus be appreciated that respective components of
gripper units 62, 74 rotate about respective axes perpendicu-
lar to each other while components of gripper unit 175 rotate
about respective axes parallel to each other.

With attention now to the adjustable operation of the filler
and FIGS. 1-10, 1t will be appreciated that individual pouches
P are mtroduced to a suitable gripper unit, such as 16, 62, 74
or 175, and 1s transported about a path defined by the filler
wheel 18. In order to handle different sized pouches, that 1s
pouches of different widths, and 1n the range of, for example,
2.5 10 5.5 inches 1n width, the gripper units on the filler wheel
18 are individually adjusted, as heretofore noted, so that the
operable distances between the leading and trailing jaws,
respectively, 1s adjusted to handle the particular pouch size.

In addition, the spout wheel 20 1s provided with a plurality
of removable snap-in spouts 22 and knife edges 82, which
define the separation point between the respective spouts 22.
When 1t 1s desired to change over from one pouch size to
another, the pouches 22 are provided with snap-1n connection
to the wheel 20 and can easily be removed from the wheel 20
with new pouches 22 snapped in. New pouches 22 may be
provided with slightly varied angles of approach, for
example, to the discharge point for accurately depositing
product in the new size of pouch. In addition, the knife edges
82 can also be provided with a snap-1n construction, so that
they can be changed when necessary, or the knife edges 82
can be retained 1n position.

In addition to this, 1t may or may not be necessary to phase
the spout wheel 20 with respect to the filler wheel 18 so that
the bottom discharge opening of the respective spouts to be
used are accurately located with respect to the open mouths of
the pouches on the filler wheel 18. Any appropnate structure,
as 1s well known, can be utilized to transfer product into the
spouts from above the spout wheel 20 for filling nto the
pouches. After the pouches are filled, the gripper units are
preferably operated to stretch the mouths of the pouches
together, so that they can be sealed in the top sealer unit 24.

Sealer unit 24, as noted, comprises reciprocal sealing jaws
which can be oriented to seal the mouths of the pouches as
they move through the respective jaws or sealer apparatus.
The sealer apparatus 1s also mounted on reciprocal rods as
indicated, for example, 1n the figures, including FIGS. 6 and
7, so that the movable jaws or elements of the sealer can be
laterally moved away from each other and away from the
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mouth of the pouch when any stoppage, such as a cycle or
emergency stop or shutdown of the equipment, 1s com-
manded, so as to prevent undue transfer of heat into the
pouches, as would destroy them or render them unacceptable.

For discharge downstream of the filler wheel 18, such as
shown, for example, in FIGS. 5-7, 1t will be appreciated that
the pouches are engaged by the discharge wheel 28 and
removed or released from the filler wheel 18 in a pouch
discharge sector 56 discharging pouches from filler wheel 18
and from filler module 19. It 1s during this operation that the
pouches are transierred from a vertical to a horizontal orien-
tation for discharge.

It will also be appreciated that the speed of rotation of the
wheel 28 and its alignment 1s coordinated with the speed of
the filler wheel and the pitch line of the pouches on the filler
wheel 18, so that the suction cups and pivot arms of the
discharge wheel 18 are accurately lined with pouches as they
come from the sealer to facilitate the discharge operation.

In connection with the introduction of separate pouches to
the gripper units used, 1t will be appreciated that the knite 12
can be of any suitable construction. One form of knife
includes two knife hubs, each with extending knife blades, as
diagrammatically illustrated 1n the figures. These two knife

hubs can be rotated at a speed, such that two of the blades
come 1nto shear orientation in the center of the seals which
have been provided by the vertical sealer apparatus.

In order to adjust the knives to accommodate pouches of
different widths, 1t 1s only necessary to adjust the speed of the
two hubs so as to shear pouches from the web train presented
to 1t 1n the appropriate distance, as will be appreciated. There-
alter, pouches are transferred to the filler wheel and the grip-
per units by means of a vacuum belt as 1s well known 1n the
art.

In one embodiment, and as shown 1n the view of FIG. 6, the
transier, opening, filling, top sealing and discharge are carried
out through varying sectors or arcs of a circular pouch path or
pitch line defined 1n part by the filler wheel. Thus, 1n one
embodiment, pouch transier to the filler wheel occurs 1n a
pouch transier sector or arc of about 42 degrees. Pouch open-
ing occurs 1n a sector of about 36 degrees. Pouch filling occurs
in a sector of about 120 degrees, pouch closing and product
settling occurs 1n a sector of about 61 degrees, hot air top
sealing occurs 1 a sector of about 38 degrees, final roll
crimping or sealing occurs 1n a sector of about 13 degrees and
pouch discharge occurs 1n a sector of about 30 degrees. Filler
wheel diameter and number of pouch stations are provided to
accommodate the times required for these operations as the
pouches move through the generally circular operational path
at the desired throughput speed, the time each pouch traverses
through an operational sector being suificient for the effective
operation performed 1n that sector at the throughput speeds
desired, and for continuous operation. As an example, a filler
wheel might provide 24 to 32 pouch stations. Other numbers
ol stations may be provided within these parameters.

Turning now to an alternative embodiment as shown in
FIGS. 11-12, for example, 1t will be appreciated that in this
embodiment, the pouches are not separated before they are
filled, but rather are entrained about a filler wheel, filled,
sealed and then cut off, one from another, as will be described.

In this embodiment, 1t 1s of course still necessary to provide
transverse seals 1 a folded web pouch and to this end, a
vertical sealer 10 can be provided 1n a sealer module 11 as
disclosed i FIG. 1 with respect to the first embodiment
described above. The vertical sealer 10 1n the second embodi-
ment shown 1n FIGS. 11-12 can be 1identical to that described
above with respect to the first embodiment.

10

15

20

25

30

35

40

45

50

55

60

65

20

In the embodiment shown 1n FIGS. 11-12, a pouch form-
ing, filling and sealing operation 100 1s 1illustrated. This
operation typically includes a pouch web sealer forming
transverse seals 1n folded webs of the pouch, just as described
above. The pouch web 1s then introduced to a filler wheel 106
carrying a plurality of seal supporting lands 101 mountable
on wheel 106 and engaging the transverse seals between the
pouches. These lands are preferably spaced at a chord length
slightly less than the width of the pouch so that the mouths
102 of the pouches can be held opened as the pouches reside
on the lands and as they are transported 1n the direction of the
arrow 103 for filling, as product 1s transterred through a
plurality of spouts 104 on the spout wheel 105 rotationally
disposed above the filler wheel 106 carrying the lands 101.

Similarly to the prior embodiment, the spout wheel 105 1s
slightly tilted over the filler wheel 106 so that spouts can be
positioned directly over the pouches with the lower discharge
ends of the spouts in position for filling the pouches as the
spout wheel turns with the filler wheel. After the pouches are
filled, they are still disposed in a pouch train and transported
to a sealer 108 operable to seal the top mouths of the pouches
together. Thereafter, the pouches are transported through a
crimping roller operation 110 and may be mverted to a hori-
zontal form through feed rollers 111 1n direction of arrow 112
to a knife 114 where individual pouches P-1 are cut and
discharged from the operation.

The actual opening, filling, closing and sealing of the
pouches as illustrated in FIG. 11 1n this embodiment 1s similar
to prior pouch train filling devices. It will be appreciated,
however, that accommodation 1s made 1n the filler area to
handle pouches 1n a wide range. Features of a pouch width
adjustable filler wheel 106 are illustrated 1n exploded form 1n
FIG. 12.

In FIG. 12, there 1s shown a vacuum shoe or turret 116, the
filler wheel 106, and the spout wheel 105 carrying a plurality
of spouts 104. The turret 116, filler wheel 106 and spout
wheel 105 are operably interconnected together in operation
to perform the filling process.

It will be appreciated, however, that the lands 101 are
provided 1n the filler wheel 106 by means of respective
mounting areas such as slots 117, for example. In order to
facilitate change of the filler operation from one size pouch to
another, a plurality of filler wheels 106 can be provided with
heated lands 101. It will be appreciated that each filler wheel
106 1s provided with a plurality of vacuum passages 118
interconnected with appropnately disposed vacuum passages
in the heated lands 101 for providing vacuum to the ports 119
in the heated lands 101.

Each of the vacuum passages 118 has a lower port 120 and
cach of these ports for the respective filler wheel 106 are
located at a set radial distance outwardly from the axis of
rotation 122 of the filler wheel and spout wheel.

The vacuum turret 116 1s provided with a plurality of
vacuum ports and sets, such as vacuum ports 123 1n one set,
vacuum ports 124 1n another set, and vacuum ports 125 in
another set. Each of the sets of vacuum ports 123, 124, 125 1s
disposed at a different radial distance from the center axis 122
of the turret 116.

Accordingly, when the filler wheel 106 15 disposed on the
vacuum turret or shoe 116, and rotated, the ports 120 of the
filler wheel are operatively associated with the ports at 123 on
the vacuum shoe as the filler wheel 106 1s turned. When the
filler wheel 106 1s changed out for another filler wheel which,
for example, has vacuum lands 101 set at a different radial
distance from the axis 122, that filler wheel has a set of ports
which communicates with port set 124 or 125, for example, in
the vacuum shoe 116. By this means, the filler can be changed
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out to handle different pouch sizes by simply providing a
plurality of filler wheels 106, each with a set of vacuum lands,
but the vacuum lands having outer surfaces spaced at different
radial distances from the center 122 so that the chords or
distances between the effective surfaces of the vacuum lands
on the different filler wheels are positioned to handle a par-
ticular pouch width.

Accordingly, 1t will be appreciated that a variety of change
out structures can be provided in this embodiment. For
example, a plurality of filler wheels, each with a set of lands
spaced at different radial distances than the lands of other
filler wheels could be provided.

Alternately, a single donut-shaped ring or wheel, such as
illustrated at 106 1n F1G. 12, could be provided, and a plurality
of vacuum lands could be adjusted 1n a radial direction within
slots 117 to extend at different radial distances from the donut
or wheel 106, thereby only requiring a single set of vacuum
lands, each with 1ts own vacuum ports, for interacting with the
specific vacuum port sets of the vacuum turret 116 deter-
mined by radial adjustment of the lands. Further, varied sets
of vacuum lands could be removably mounted on a single
donut or ring to provide changeout.

In this regard, on change out, the spout wheel 105 carries a
plurality of changeable spouts 104 which can be snapped in or
out, depending on the particular spout configuration needed
to handle the particular pouch width selected. Alternately, a
plurality of spout plates, each with i1ts own set of spouts, could
be provided for cooperating with the particular filler wheel
selected for the pouch width to be filled.

Once the pouches are filled and sealed as shown in FIG. 11,
they are transported to the knife 114 for cutting the pouches.
In the past, pouch cut off knives have been provided with
slight degrees of adjustability, so that the package guides
associated with the kmives can be adjusted radially inwardly
and outwardly to accommodate slight variations 1n the seal to
seal distances defining each of the filled pouches. The adjust-
ments provided as noted above have been accomplished in the
past by means of screw operated cones maneuvering pouch
guide mounting structures. Change out of knife hubs of dii-
ferent sizes requires change 1n the distance between the oth-
erwise fixed axes on which the major and minor hubs rotate
and 1s thus a problem.

In this embodiment, it 1s desired to provide an improved
knife with plural hub sets which can be changed out to handle
pouches 1n different widths by the mechanism of simply
changing the major and minor knife hubs. Two or more knife
hub sets can be provided to handle pouches of varying width
or at varying pitch from one operation to another with a
simple hub set change from one hub set to another. This 1s
accomplished by a four gear drive train described below
which accommodates variation in the space or distance
between major and minor hub drive axes requires for hub set
change. Such an overall knife 114 according to the invention
1s shown 1n FIGS. 13 and 14 and additional features thereof 1n
FIGS. 15 and 16.

FIGS. 13 and 14 show the knife 114 from opposite sides.
The knife may comprise a knife module defined, 1n part, by
two mounting plates 128 and 130. A minor knife hub 131 and
a major knife hub 132 are mountable outside the plate 128 on
respective bearings. For example, the major hub 132 1s
mounted on a major hub drive axis 133, while the minor knife
hub 131 1s mounted on a minor hub drive axis 134. Major
knife hub 132 is preferably mounted on fixed bearings in the
plates 128, 130. On the other hand, minor knife hub 131 1s
mounted on an axis journaled in movable bearings. For
example, a bearing 1s disposed 1n a bell housing 136 which
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can be adjusted by means of the wheel 137 having a shaft 138
attached to the bell housing 136.

When the bell housing, which can be belted to plate 128, 1s
loosened, rotation of the wheel 137 1n shaft 138 can move the
bell housing 136 1n a vertical direction, such as shown by the
arrows 139, 140. Similar provisions can be made to loosen the
bearing journal for the minor knife hub shaft 1in plate 130, 1
such journal 1s desired. Thus, the minor hub drive shaftcan be
moved toward or away from the major hub drive shaft to
accommodate hub set change.

It will be appreciated that, upon change out for difierent
pouch web sizes, diflerent major and minor knife hubs are
changed out and provided on the axes 133 and 134, respec-
tively. In this regard, 1t will be appreciated that the effective
cutting diameters of the cooperating knife hub sets are differ-
ent.

The differences 1n diameters of the respective knife hub
sets used on change out will, by necessity, vary the distance D
between the drive axes 133 and 134 by the above described
structure. In order to accommodate differential positions of
the axis 134 with respect to the fixed axis 133, the drive must
also be variable as relative movement of the drive axes 133,
134 requires a resulting accommodation of the drive. There 1s
thus provided according to the mvention a four gear anti-lash
gear drive train 142 as best seen 1n FIG. 13, and showing four
gears 1n a gear linkage comprising the four gear drive train.

Accordingly, 1t will be appreciated that a first drive gear
143 1s secured to the major knife hub shaft 144 for rotating the
knmife hub 132, such as through a belt 145 driven by a drive
pulley 146.

Itwill also be appreciated that a slave gear 147 1s secured to
the drive shaft 148 for the minor knife hub 131 on axis 134. A
first anti-lash gear 149 1s mounted on a fixed axis 150, about
which a pivot arm 151 1s also mounted. A second anti-lash
gear 152 1s rotationally pivoted to the arm 151. The axis of the
gear 152 and thus movable gear 152 can be moved circum-
terentially around the fixed axis 150, movable gear 152
accommodating changes in the spacing of axes 133, 134.

An adjustment arm or actuator 154 1s attached between the
top of pivot arm 151 and plate 130, for example, so that when
the pivot arm 1s loosened, the adjustment arm 154 can be
rotated or operated to adjust the angular disposition of the
prvot arm 151 about the axis 150.

It will be appreciated that when the pivot arm 1s moved
away from the axis 134, for example, 1n the direction to the
left of the arrow 156, the one anti-lash gear 152 1s moved
away Irom but 1s re-engageable with the slave gear 147. This
allows the slave gear to be moved upwardly and downwardly
as the shaft 148 1s moved upwardly and downwardly upon
rotation of the wheel 137 and movement of the bell housing
136, or in other words, as the distance D between axes 133,
134 1s changed to accommodate substitution of one hub set
for another.

Once the major and minor knife hubs are changed out, the
bell housing 1s positioned for appropriate interaction and
cooperation between the minor and major knife hubs and the
bell housing and any bearing journals for the shaft 148 are
fixed. Thereafter, the adjustment arm 154 1s operated to move
the pivot arm 1n the opposite direction of the arrow 156 to
re-engage the anti-lash gear 152 with the slave gear 147 and
re-establish an eflective drive train and rotational drive
between the drive gear 143 and the slave gear 147. Thus, gear
152 1s moved for disengaging, then re-engaging gear 147.

In this way, vanations 1n the efifective operational diam-
eters of the minor and major knife hubs and the changes 1n the
distance D between the axes 133 and 134 resulting therefrom
are accommodated.




US 8,282,538 B2

23

From the illustrations 1n FIGS. 13 and 14, it will be appre-
ciated that the major knife hubs 132 include a plurality of
extendible package guides 160 with fixed shear edges, which
cooperate with the extending knife edges or blades 161 of the
minor knife hub 131, so that as the two hubs are respectively
rotated, the filled pouch web extending therebetween are cut
off, one pouch from the other, in the sealer between the
pouches.

As 1n the past, vacuum cups 163 are provided to hold the
pouches on the knife until they are discharged, generally at
the bottom of the major knmife hubs 132.

According to the mnvention, the package guides can be
adjusted to accommodate slight variations 1n the positioning
of the web seals between the filled pouches. Such an
improved mechanism is illustrated in FIGS. 15 and 16. The
package guides 160 are each mounted on a selectively recip-
rocating package guide support arm 166. Each support arm
166 1s reciprocally mounted and has, at 1ts bottom end, a
beveled pinion gear 167 mounted for rotation on the knife
structure, such as in brackets 168 as shown 1n FIG. 16, so that
rotation of the gear 167 selectively drives and extends or
retracts the guide.

A beveled ring gear 169 1s applied in meshing engagement
to the beveled pinion gears 167 such as, for example, to the
exposed portions of those gears shown 1n FIG. 15. Beveled
ring gear 169 can be phased with respect to the extendible
package guide supports so that relative rotation between the
ring gear 169 with respect to the brackets 168 serve to turn the
beveled pinion gears 167. That turning of those beveled pin-
1ion gears 167 extends or retracts the arms 166 1n the direction
of arrows 170 1n order to adjust the extension and retraction of
the package guides 160. Thus, the guides are extendible
responsive to rotation of the gears 167, 169.

This vaniation or adjustment can be used to change the
chord lengths between the package guides to accommodate
slight variations of sealer orientation 1n the pouch web which
1s being cut.

Accordingly, by change out of major and minor knife hubs
at varying operable diameters to accommodate a wide range
ol pouches, and by provision of easily adjustable package
guides 160, a wide range of pouches can be handled 1n the
knife, including pouches having widths ranging from 2.5 to
5.5 1nches, for example.

The invention also contemplates three other alternative
embodiments as will now be described.

In one embodiment, shown 1n FI1G. 18, the discharge wheel
28 1s deleted and a pinch belt discharge module or structure
200 1s substituted. In this embodiment, the pouch web 1is
tformed by any suitable means and the pouches are cut, filled
and sealed as described with respect to FIGS. 1-10. After
sealing and any top or mouth crimping, the pouches are
retained on filler wheel 18 within their path of travel defined
by a pitch line of circular or curved orientation until they
reach a pouch discharge sector illustrated in FIG. 6. As the
pouches enter this sector, they are held by the gripper units
used at their leading and trailing side seams and just below the
sealed top edges or top portion of the pouch.

The pinch belt structure 200 includes two opposed pinch
belts 201, 202 defining a pouch oriented 1n part 1n a curved
orientation. The belts provide between them a pouch top
pinch run 204 defined by a set of roller guides 203. This run
1s aligned with and preferably has an entry portion tangent to
the curved pouch pitch line 1n which pouches are transported
on filler wheel 18.

As the separate pouches P approach the pinch run 204, the
leading end of upper edge or edges of the pouch top 1is
engaged by the two opposed belts 201, 202 and the clamping
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components of the leading gripper jaw (below the pouch top)
are opened to release the leading pouch edge trom the gripper
unit used, and the wheel 18, thus introducing 1t to the dis-
charge module 200. Continued forward motion of the pouch
results 1n more of the pouch top portion being captured
between the belts 201, 202. The clamping components of the
trailing jaw of the gripper 1s opened then, sequentially to that
ol the leading jaw, to release the trailing edge of the pouch top
portion to the pinch belts.

From there, the pouches P are discharged in the direction
MD-1 for turther handling or packaging. As well, the trailing
gripper jaw 1s moved by a cam to a proper position relative to
its associated leading jaw for picking up the trailing edge of a
new, empty pouch from the knife 12 in the pouch transier
sector.

In another aspect of the invention, illustrated in FIG. 19, a
sealer 210 comprises hot air or electrical sealing platens 211,
212 disposed operationally on opposite sides of pitch line P2
(FI1G. 19). These platens are movably carried by any appro-
priate frame structure mounted for vertical and horizontal or
lateral movement, such as by air or hydraulic cylinders, or
clectric solenoids. Accordingly, platens 211, 212 can be
moved vertically upwardly from pitch line P2 to clear any
pouch materal, then horizontally or laterally and then down-
wardly, all as shown by arrow B, to space the heated platens
from the pouches. This prevents undue heat propagation into
the pouch material or cycle or emergency or other stops. Any
suitable framework and mover components can be utilized to
so move the platens and they can be mounted to move respec-
tively to each other for clearing, then repositioning operation-
ally on startup with respect to the pouches at the sealing
stations.

Such a sealer 210 can be used with any of the embodiments
described herein.

In yet another aspect of the invention, an alternative drive
apparatus 1s contemplated. For given ranges of pouch sizes,
this alternative drive can provide for pouch width accommo-
dation without the need to change out any spout wheel or the
spouts thereon.

Such an embodiment 1s shown 1n FIG. 20 and contemplates
the use of separate servo drives for each of the filler wheels 18
and 181 on one hand and the spout plates 20 on the other hand.
In this regard, a filler wheel 18 or wheel 181 1s carried on a hub
220 provided with a drive ring or gear 221 engagable by a
drive pinion 222 on a drive shaft driven by a first servo drive
223.

Spout wheel 20 1s connected to a rotatable drive shaft 230
extending through hub 220. Shatt 230 1s driven by a separate
and independent second servo drive 231 and 1s rotatable inde-
pendently of hub 220. Spout plate 20 and filler wheel 181 are
thus independently driven by separate servo drives, indepen-
dent of each other.

Servo drives 223, 231 are electrically controlled so that
spout wheel 20 and filler wheel 18 or 181 can be driven at the
same speed, but also can be adjusted 1n rotational phase with
respect to each other to accommodate variations of pouch
width.

In this regard, 1t will be appreciated that the pouches are
held on wheel 18 by gripper units having leading and trailing

60 jaws. Lead jaws are fixed 1n circumierential position on wheel
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18 or 181 while the trailing jaws are movable with respect to
the leading jaws.

Accordingly, the position of the center of one pouch on the
circumierence and pitch line between 1ts leading and trailing
edge 1s different from the position of the center on the cir-
cumierential or pitch line of another pouch of varied size. For
example, the vertical center line of a narrower pouch is closer
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to 1ts leading edge, fixed on the wheel 18 or 181, than 1s the
vertical center line of a wider pouch which 1s slightly retarded
along the pitch line.

Optimally, 1t 1s desirable to align the bottom discharge port
of a spout with the center line of the pouch. Accordingly, by
adjusting the phase of the spout plate 20 with respect to the
filler wheel 18 or 181 when pouch widths change, then run-
ning them at the same speed, the spouts are moved to proper
alignment with pouches within the design range of pouch
widths. The same spouts are sized and configured to discharge
product into pouches throughout the pouch width range.

Change out for different pouch sizes 1s thus accommodated
by a simple phase adjustment, accomplished through inde-
pendent servo control, without requiring spout wheel or spout
changeover to additional parts.

Such independent servo drives may also be applied to the
filler embodiment of FIGS. 11-12, for example, where a
phase adjustment as described may render change parts
unnecessary for desired pouch width changes.

Accordingly, the invention contemplates several embodi-
ments and variations for accommodating forming, filling and
sealing pouches 1n a wide range of pouch widths, particularly
including but not limited to 2.5 to 5.5 inches wide, and at
relatively high pouch speeds through the system of up to
approximately 500 pouches per minute. Change out for pouch
s1Zze variation within a design range 1s facilitated with either
no charge parts or minimal change parts as described.

While the embodiments disclosed have one application for
a wide range of pouch widths, such as 2.5 inches to 3.5 inches,
the mnvention can be sized to handle pouches of even larger
widths such as 6, 8 or 10 inches or even larger, with size
changes to the components described as necessary with the
desired pouch size, and with a variety of ranges of such larger
pouch sizes.

Also, the various modules described herein can be used in
various coniigurations, or mdependently of the other. For
example, the vertical sealer module 11 could be utilized to
provide a transversely sealed multiple pouch web with open
top pouches in sequential train for a variety of fillers, or for
stock storage. The filler module 19 and the filler of FIG. 11

could be used mndependently of the vertical sealer module 11.
The knife module 13 of FIG. 1 could be separated from the
filler module 19, with cut pouches being stored, provided to a
pouch magazine, or fed by other means to a filler handling
cut-oif, as opposed to entrained, pouches. The knife embodi-
ments 114 of FIG. 11 and of FIGS. 13-16 can be used with
filling and sealing apparatus or modules as described herein
or with other filling or sealing apparatus.
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Finally, 1t will be appreciated that the gripper units
described herein are mounted on, mounted directly to, or are
carried by the filler wheel, as opposed to being mounted on,
mounted to or carried by chains 1n a path for filling.

It will be appreciated that combinations of the embodi-
ments, elements and variations described herein can be made
without departing from the scope of the invention and the
description of one embodiment of the invention does not limait
the use of the other described elements, components or varia-
tions herein consistent with their compatibility.

These and other modifications and variations of the inven-
tion will be readily appreciated by the foregoing to those of
ordinary skill in the art without departing from the scope of
the invention and applicant intends to be bound only by the
claims appended hereto.

What 1s claimed 1s:

1. A vertical sealer for forming transverse seals 1 a mul-
tiple ply web, said vertical sealer comprising:

a vertical sealer wheel mounted for rotation about a gen-

erally horizontal axis in a generally vertical plane;

a plurality of sealer lands on said wheel; and

moveable web handling apparatus engaging said web at
spaced positions above said axis for selectively ten-
sioning and relaxing tension of said multiple ply web
with respect to said sealer lands;

said web handling apparatus in one position moving said
web 1nto engagement with said lands and 1n another
position relaxing tension in said web suiliciently to
remove said web from engagement with said lands.

2. A vertical sealer as 1n claim 1 wherein said web handling
apparatus comprises web-engaging rollers mounted {for
respective movement between said positions toward and
away Ifrom each other.

3. A vertical sealer as 1n claim 2 wherein said rollers in one
position produce tension in said multiple ply web, urging said
multiple ply web against said sealer lands, and 1n another
position relaxing said tension sufliciently to space said mul-
tiple ply web from said sealer lands.

4. A vertical sealer as 1n claim 3 wherein said rollers are
respectively mounted on an extensible and retractable sup-
port.

5. A vertical sealer as in claim 1 wherein said handling
apparatus comprises multiple ply web entry and multiple ply
web exit rollers mounted for movement between positions in
directions toward and away from each other.
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